Healthcare support workers face challenging situations in their day-to-day work but may have minimal training on how to deal with such incidents. Although staff training is often recommended as an essential part of any comprehensive approach for preventing and managing workplace violence, there is paucity of evidence on the con- 
| INTRODUC TI ON
Violence in the workplace is common in healthcare. It occurs throughout the health service (Carter, 2000; International Labour Office ( ; ; Winstanley & Whittington, 2004; WorkSafe New Zealand, 2016) .
It is now considered a serious occupational hazard facing personnel working in today's healthcare environment (Di Martino, 2003; Duxbury & Whittington, 2005; Franz, Zeh, Schablon, Kuhnert, & Niehans, 2010; Hahn et al., 2012; Shafran-Tikva, Chinitz, Stern, & Feder-Bubis, 2017; Winstanley & Whittington, 2004) . A recent increase in violence and aggression within healthcare has been noted, causing a heightened awareness of this issue among healthcare personnel (Hackethal, 2016; Hahn et al., 2011; Nelson, 2014; Phillips, 2016; Swain, Gale, & Greenwood, 2014) .
Aggression in healthcare can take many forms and occurs for numerous reasons. The most common perpetrators are patients and relatives (Schablon et al., 2012) . Healthcare personnel work with people who are emotionally distressed (Farrell, Bobrowski, & Bobrowski, 2006; Spector, Zhou, & Che, 2014; Wells & Bowers, 2002) and in need of attention and care and for various reasons unable to provide for themselves. The reasons may include ill health, age, and other circumstances (Baby, Swain, & Gale, 2016; Duxbury & Whittington, 2005; Schablon et al., 2012; Shafran-Tikva et al., 2017) . Patients may be predisposed to violence and aggression as a means of coping (Duxbury & Whittington, 2005) . While aggression and violence should not be accepted as inevitable, it is important to recognise that aggression is rarely purposeless (Farrell et al., 2006; Hahn et al., 2012) .
Patient aggression is a major problem that healthcare workers working in aged care and community settings face (Gale et al., 2009; Schablon et al., 2012) . There is much less research in the community than in acute, hospital-based units (Privitera, Weisman, Cerulli, Tu, & Groman, 2005) and even less research in paraprofessional groups such as healthcare support workers (Anderson, 2006; Campbell, McCoy, Burg, & Hoffman, 2014; Gale et al., 2009; Schablon et al., 2012; Smidt, Balandin, Reed, & Sigafoos, 2007) .
Increasingly, health services that used to be provided solely in hospital are now available in the community. nongovernmental organisations (NGOs) play a vital role with supporting patients with mental illness and disabilities in the community within New Zealand.
With this drive for delivery of healthcare in community settings, there may be an increase in the risk faced by healthcare workers partly due to the uncertainty of the work environment and unpredictable patient factors (Ministry of Health, 2014) .
To address this increased need, developed a training package called "It's all about Communication." This is a group-based, fully scripted, and structured intervention for healthcare support workers with no formal, recognised healthcare qualifications that introduces the basics of communication skills and uses online content to provide examples of clinical situations . The "It's all about Communication" package was tested in an open-label trial with positive results .
Although the results from the pilot study were promising, the study had no control group and no measure of communication change before and after the training course. The training package requires a trial against a control condition to determine its superiority and impact in minimising patient perpetrated aggression against healthcare workers. A published literature search concluded that most studies exploring aggression management training were lacking in the use of robust methodologies and those that used experimental designs utilised either waitlist or treatment as usual controls or had no control groups (Muralidharan & Fenton, 2012) . This highlighted the need for the use of an active control condition in the proposed RCT of the communication skills training intervention.
| Aim and hypothesis
The primary aim of the present cluster RCT was to evaluate the effectiveness of a brief multimedia, interactive "It's all about Communication" group-based intervention for healthcare support workers in decreasing the perception of patient perpetrated aggression. An active control condition of mindfulness was chosen.
The secondary aims were to measure the effect on psychological well-being, level of distress, and interpersonal communication competence among healthcare support workers following the training. What is already known about the topic?
• Patient aggression towards healthcare workers is common.
• Best practice for the management of aggression and violence is staff training including communication skills.
• There is relatively little research on the effectiveness of communication skills training as an intervention in the prevention of aggression.
What this paper adds
• A multimedia, four-session communication skills training intervention was found to be effective.
• The intervention was effective at reducing perceived aggression, improving mental well-being, increasing communication competence and decreasing level of stress among healthcare support workers-but no better than the control condition of mindfulness.
Findings are reported in accordance to the 2010 CONSORT guidelines for reporting cluster randomised controlled trials (Campbell, Piaggio, Elbourne, & Altman, 2012) .
| ME THODS

| Design
A cluster randomised, active controlled, single-blinded design was chosen for this study to compare and evaluate the effect of "It's all about Communication" intervention for healthcare support workers. Mindfulness training was chosen as the control condition. Mindfulness is an active control but not thought to improve communication skills. Mindfulness-based interventions require no more than willingness to experience the present moment (Bazarko, Cate, Azocar, & Kreitzer, 2013; Goodman & Schorling, 2012; Kabat-Zinn, 2005 
| Participants
The participants were healthcare support workers working in mental health services of the District Health Board (DHB) and nongovernmental organisations (NGOs) from 14 organisations across the Otago and Southland regions and Auckland region of New Zealand.
| Inclusion/exclusion criteria
Inclusion criteria for selecting the participants were as follows: must be a healthcare support worker working for an NGO, District Health Board, or Aged Care facility; aged 18 years and above; must be fluent in English; able to provide informed consent; have no formal, New Zealand recognised healthcare training which includes courses with a duration of 6 months or longer to include certificate, diploma, and degree courses.
Exclusion criteria included: personal caregivers or family members who assume the role of primary caregivers (e.g., anyone unpaid); registered healthcare professionals (e.g., OTs, social workers, psychologists, nurses, physiotherapists, and speech and language therapists) with recognised New Zealand or equivalent qualifications and active professional registration.
| Sample size
To provide 80% power to detect differences of 0.5 SD between arms of the study at follow-up (i.e., moderate effect sizes) for the primary continuous outcome, using two-sided tests at the 0.05 level and assuming a correlation between baseline and follow-up values of r = 0.5 or higher, and considering the cluster randomisation, 48 participants in each condition with full data were needed.
| Recruitment
After organisational consent was obtained, some managers volunteered to recruit participants within their services as their staff worked in different locations spread across the region. For the remaining recruitment process, the researcher (MB) attended team meetings and recruited from within their services. Healthcare support workers who indicated an interest to participate were then checked against the inclusion criteria. Where managers recruited from within their workplaces, they distributed the information sheets and consent forms at area meetings and collected all the signed consent forms and informed the researcher of final number of participants. The recruitment process for the study began in April 2015 and carried on until the maximum number of participants could be recruited. A deadline of 31 January 2016 was set to stop recruitment.
| Randomisation, allocation concealment mechanism, and blinding
The participants were randomised into condition (Communication skills or Mindfulness) using a list of computer-generated random numbers, held by an unrelated party. The code was broken only after final analysis while reporting results. As it was not possible to blind the participants to what training they received, a single-blinded approach was adopted.
| Outcome measures
The first questionnaire included demographic data, Perception of Patient Aggression Scale-New Zealand (POPAS-NZ), Kessler Psychological Distress Scale (K 10), Impact of Events Scale-Revised (IES-R), and Interpersonal Communication Competence Scale (ICCS).
The same measures apart from the demographic profile were administered following all four sessions, at 3 months' and 6 months' follow-up.
| Primary outcome
The primary endpoint was change in the POPAS-NZ from baseline to 6 months' follow-up. The POPAS-NZ is a 12-item outcome scale for measuring the perceived level of patient aggression. The questionnaire is a modification of the POPAS (Perception of Prevalence of Aggression Scale) developed by Oud (2000) . The modifications were to improve usability in the New Zealand context and add additional forms of violence exposure, specifically stalking and litigation, which were known issues from previous surveys.
The POPAS-NZ uses a Likert scale measure scored from 0 to 4 (0 = Never, 1 = Rarely, 2 = Sometimes, 3 = Often, and 4 = Very Often). Scores are summed resulting in the lowest possible score being 0 and highest is 48. The POPAS-NZ scale has high internal validity with Cronbach's alpha of 0.923 and good test-retest reliability of 0.927 . Each of the items on the POPAS-NZ includes a brief description of meaning of the term. Items include verbal anger, verbal threat, humiliation, physical aggression, destructive behaviour, attempted assault, assault, injury, sexual harassment, sexual assault, stalking, and litigation. The POPAS-NZ was modified to ask about experiences over the previous month instead of year in the context of this study.
| Secondary outcomes
Further scales used were Kessler Psychological Distress Scale (K10), Impact of Events Scale-Revised (IES-R), and Interpersonal Communication Competence Scale (ICCS) with the secondary endpoints as changes from baseline to 6 months' follow-up. The K10 is a measure that can be used to estimate an individual's level of psychological distress. It has 10 questions about emotional states which include feeling tired, nervous, worthless, hopeless, restless, and depressed, each with a five-level response range (Kessler et al., 2003) .
The lowest possible score is 10 and the highest possible score is 50.
The relationship between the K10 scores and level of psychological distress is linear. Low scores indicate low levels of psychological distress and high scores indicate high levels of psychological distress.
The IES-R is a short, self-report questionnaire consisting of 22 questions. The scale measures the subjective response to a specific traumatic event by measuring intrusion, avoidance, and hyperarousal (Weiss & Marmar, 1997) . High scores have been correlated with clinically significant posttraumatic stress (Creamer, Bell, & Failla, 2003) .
The IES-R measures "symptom severity" with scores ranging from 0 to 4 (0 = not at all, 1 = a little bit; 2 = moderately, 3 = quite a bit, and 4 = extremely). The theoretical total score ranges from 0 to 88. A total score of 33 or over from a theoretical maximum of 88 signifies the likely presence of PTSD.
The ICCS is a brief, self-report measure of 10 interpersonal communication competence skills which include self-disclosure, empathy, social relaxation, assertiveness, interaction management, altercentrism, expressiveness, supportiveness, immediacy, and environmental control (Rubin & Martin, 1994) . Each of the items are scored as 5 = almost always, 4 = often, 3 = sometimes, 2 = seldom, and 1 = almost never. The scores range from 30 to 150 with higher scores indicating positive results. The 30-item ICCS had an overall alpha of 0.86, showing internal reliability and strong concurrent validity (Cupach & Spitzberg, 1983; Rubin & Martin, 1994) . This scale was strongly related to cognitive and communication flexibility and is suitable for measuring communication skills amongst healthcare workers (Ang, Swain, & Gale, 2013 The sessions are structured from basic to complex. It involves pairwise and group discussions for each of the components. The content of the communication skills package is derived from skills listed in the Calgary Cambridge Model of Communication teaching and learning in medicine (Silverman, Kurtz, & Draper, 2013) and based on experience teaching communication skills to medical students, previous research, and clinical expertise. Examples on DVD were enacted by professional actors and these videos were based on true clinical situations, deidentified and modified to ensure privacy.
The four sessions included communication techniques, working in groups, difficult situations, and when to move on (Table 1) . To assist facilitators delivering the training in the same manner, a structured facilitator's guide and a participant guide were also developed . 
| Control condition: Mindfulness
| Data analysis
All statistical analysis was carried out with cluster as the unit of analysis on an intention-to-treat basis (Wright & Sim, 2003) (Cohen, 1988 ).
There was 37.01% and 47.25% of missing data in the study at 3 months' and 6 months' follow-up respectively. The Multiple Imputation (MI) method was adopted to handle missing data in the outcome measures at the different time points (White, Horton, Carpenter, & Pocock, 2011) . In each round of imputation, the missing outcome score for each of the four outcome measures was imputed by the imputation regression method. We also performed a sensitivity analysis by reanalysing the data using Complete Case (CC) analysis and compared the results with the imputed results.
| RE SULTS
One hundred and twenty-seven healthcare support workers consented to participate and were randomised for the study. There were no significant differences between the control and the intervention groups for any of the demographic variables at baseline (Table 2 ). There were no statistically significant differences of baseline characteristics between the completers and noncompleters, except for noncompleters who were more likely to have previous aggression management training (p = 0.005) and communication skills training (p = 0.03).
Most participants (78.0%) were female. Sixty-seven participants Approximately 80% of the participants stated that they were shift workers and worked at various locations.
| Effectiveness of interventions, group × time interaction effects, and sensitivity analysis
| Primary outcome
For the primary outcome, using a multiple imputation regression analysis, the change with time on the POPAS-NZ was significant, with a large effect size (Cohen's f = 0.706), as shown in Table 3 . The change was significant at all time points beyond baseline (Table 4 ). This was confirmed using a mixed model analysis of variance (F = 12.282, df = 3, p < 0.001). However, the between-group differences were nonsignificant (F = 0.367, df = 3, p = 0.547), as shown in Table 5 . A sensitivity analysis using MI and CC analysis strategies confirmed these results (Table 6 ).
| Secondary outcomes
For the secondary outcomes, using a multiple imputation regression analysis, the change with time on the Kessler 10 was significant, with a moderate effect size of Cohen's f = 0.317, as shown in Table 3 . The change was significant at 6 months' follow-up but not at other time points in comparison to baseline (Table 4) . This was confirmed using a mixed model analysis of variance (F = 5.732, df = 3, p < 0.001). However, the between-group differences were nonsignificant (F = 0.000, df = 3, p = 0.990), as shown in Table 5 . A sensitivity analysis using MI and CC analysis strategies showed no marked changes (Table 6 ).
The IES-R score change with time was significant, but with a moderate effect size (Cohen's f = 0.179), as shown in Table 3 . The change over time within groups was not significant immediately following training and at 3 months' follow-up but significant at 6 months' follow-up (Table 4 ). This was confirmed using a mixed model analysis of variance (F = 5.958, df = 3, p < 0.001). However, the between-group TA B L E 2 Sociodemographic characteristics of participants in Communication Skills and Mindfulness training groups differences were nonsignificant (F = 0.001, df = 3, p = 0.972), as shown in Table 5 . Comparable results were noted on a sensitivity analysis comparing MI and CC results (Table 6 ).
Using the ICCS to measure interpersonal communication competence, the change of scores with time was significant, with a moderate effect size of Cohen's f = 0.15, as shown in Table 3 . The pooled mixed model analysis did not show a statistically significant change (F = 1.406, df = 3, p = 0.243). The within groups time effects
were not significant as shown in Table 4 . However, immediately after and 6 months' follow-up (Table 5 ). The sensitivity analysis using MI and CC analysis strategies showed no marked changes. Also, while CC and MI estimated a similar change in the mean ICCS scores, MI showed a greater mean difference in scores compared to CC (Table 6 ).
| D ISCUSS I ON
Aggression towards healthcare workers is a known risk (Baby, Carlyle, & Glue, 2014; McKenna, Poole, Smith, Coverdale, & Gale, 2003) . Although well recognised, efforts to reduce the experience of aggression in healthcare have not been widely successful (Campbell et al., 2014; Muralidharan & Fenton, 2012) . There is strong research evidence to support improved health outcomes by enhancing communication process between clinicians and patients (Smidt et al., 2007; Spector et al., 2014) . The present study sought to evaluate the effectiveness of a communication skills training programme "It's all about Communication" in minimising and preventing healthcare support workers' experiences of patient aggression.
The POPAS-NZ showed a decrease in aggression at each time point for both the intervention and control groups. Similar effects of the intervention and control training in both groups were evident when measuring for psychological well-being and level of distress. The Kessler 10 and IES-R scores at the 6-month follow-up have been contamination effects associated with cluster randomisation, or that the study was underpowered to identify small betweengroup differences.
Using a clustered RCT with an active control and single-blinded approach, the risk of unrelated variables confounding the results was minimised (Bowling, 2009 scales as outcomes measures with good reliability and validity added to the strengths of the study. The utilisation of two manualised interventions, which offered structural equivalence, and using a computer-generated randomisation sequence minimised the risk of bias.
A strength was the involvement of healthcare support workers, a population that has been minimally included in previous research.
Distinguishing features of the study were that the mix of participants in our sample is representative of the New Zealand community-based support worker population, increasing external validity.
An added strength is that despite 80% of the participants doing shift work across various settings, a retention rate of 52.75% at 6 months' follow-up is worth noting.
Although the randomised controlled trial was carefully designed, several limitations to this trial need to be acknowledged.
First and foremost, the pragmatic constraints that limited the number of available clusters and participants, led to low statistical power causing a possible type II error. Secondly, this trial had a relatively high degree of attrition, despite regular follow-up and reminders sent out to participants during their participation in the study. The sample size of 115 (90.55%) at baseline dropped to 67 (52.75%) at 6 months' follow-up. These attrition rates are consistent with previous studies targeting healthcare workers (Bowles, Mackintosh, & Torn, 2001; Meehan, Fjeldsoe, Stedman, & Duraiappah, 2006; Needham et al., 2005) . The potential for bias where some managers volunteered to recruit within their services needs to be noted. One of the constraints of an active controlled trial is that there is a chance for the control condition to produce small to similar effects as the intervention. well-designed studies informing the focus, content, structure, setting, and approaches to these interventions which directed the need to the conduction of the cluster randomised controlled trial (Campbell et al., 2014; Muralidharan & Fenton, 2012) . Most of the previous studies were more management focused rather than prevention focused and relied on data from official records of observations, physical interventions, and containment measures (Patterson et al., 2008; Schablon et al., 2012; Tierney, Quinlan, & Hastings, 2007) .
| Practical implications
This RCT cannot provide definitive advice on the place of communication skills training in managing patient aggression. Further research is needed to analyse and strengthen the choice of intervention as a recommendable training option across workplaces and to inform guidelines on recommendations for workplace violence prevention. Obtaining formal evaluation of the training programmes to strengthen the evidence and make suitable changes as required is recommended. This will subsequently help healthcare workers who participate in the training programmes. These may be applicable to mental health and disability settings, residential settings, and day programme centres to reduce the occurrence of aggression by improving staff communication and interaction styles.
| CON CLUS ION
This is, to our knowledge, the first RCT examining the effectiveness of a group-based communication skills training package in minimising and preventing healthcare support workers' experiences of patient aggression. This RCT was unable to show that communication skills' training differed from the control condition of mindfulness;
however, both training packages seemed to be effective in reducing the experience of aggression in the workplace.
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